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(57) ABSTRACT

A device capable of exchanging image projection directions

includes an inner body provided with an internal reflector
having adjustable angles and a horizontal light permeation
aperture; an accommodation tube formed at the rear of the
inner body and an upper light permeation aperture formed at
the top of the accommodation tube; an outer accommodation
barrel disposed with at least two connection openings at the
outer periphery thereof; and an 1nner accommodation barrel

disposed with a long orifice and an outer connection
opening, and 1s further flexibly connected into the outer
accommodation barrel and fixed around the accommodation

tube, such that the long orifice corresponds to the upper light
permeation aperture for forming a path for light beams. The
connection openings are connected to binocular connection
barrels having various magnifications in advance, thereby

viewing images with different magnifications and viewing

ranges without dismantling or assembly of the binocular
connection barrels.

4 Claims, 9 Drawing Sheets
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DEVICE CAPABLE OF EXCHANGING
IMAGE PROJECTION DIRECTION

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The 1nvention relates to a device capable of exchanging
image projection directions, and more particularly, to an

innovation with respect to the U.S. patent application Ser.
No. 10/114,096.

(b) Description of the Prior Art

According to the device capable of exchanging 1mage
projection directions as disclosed by the U.S. patent appli-
cation Ser. No. 10/114,096 the 1invention comprises a hous-
ing pivotally disposed with a reflector having adjustable
angles therein. The housing 1s further provided with an
image 1ncident opening, a first and a second eyepiece
openings for viewing. The view direction of the first eye-
piece opening coincides with the 1mage 1ncident direction,
and the view direction of the second eyepiece opening 1s
perpendicular to the image incident direction. The above
structure indeed 1s quite practical, however, shortcomings as
described below yet arise when the device 1s used 1n the long
term:

1. When the device 1s applied 1n binoculars, it 1s necessary
to insert and connect the second eyepiece opening (115)
to a binocular connection barrel (450) having an appro-
priate magnification, and the first eyepiece opening,
(114) is connected to a binocular barrel (470) in order

to allow the eyes of a viewer to view 1mages through

the binocular barrel (450). However, if the user wishes

to view with other binocular connection barrels (450)

having larger magnifications or view ranges, binocular

connection barrels (450) with various specifications
must be dismantled from or assembled to the second
eyepiece opening (115). The process is rather compli-
cated for the user; 1n addition, it 1s quite 1nconvenient

for the user to carry binocular connection barrels (450)

with various specifications, thus adding another short-

coming to the binocular device.

2. When the device 1s applied 1n zoom microscopes, the
second eyepiece opening may be connected to a semi-
transparent ground glass (318). Micro images are
shown onto the surface of the ground glass (318) using
reflections through an internal reflector located 1n a
housing thereof. Nevertheless, such function 1s limited
and therefore 1mages cannot be projected onto a table
surface or a wall at enlarged scales.

SUMMARY OF THE INVENTION

An object of the mvention 1s to provide a device capable
of exchanging 1image projection directions. The device par-
ticularly comprises a rotatable outer accommodation barrel
provided with two or more connection openings at the outer
periphery thereof. By rotating the outer accommodation
barrel with an angle, one of the connection openings 1s
positioned to correspond to a mirror surface of a reflector,
and the connection openings are connected to binocular
connection barrels having various magnifications, thereby
readily achieving the purpose of viewing images with dif-
ferent magnifications without dismantling and assembly of
the device

The other object of the mvention 1s to provide a device
capable of exchanging image projection directions, wherein
the plurality of connection openings at the outer accommo-
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2

dation barrel may choose connected semi-transparent
oground glass such that the device displays the 1mage of a
micro object onto a horizontal plane, a vertical wall or the
surface of a ground glass and further applilying to zoom
MICroscope.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exploded elevational view according to
the 1nvention.

FIG. 2 shows a sectional view 1illustrating the movements
according to the imvention connected to binocular connec-
fion barrels.

FIG. 3 shows another sectional view illustrating the
movements according to the mnvention connected to binocu-
lar connection barrels.

FIG. 4 shows an elevational view according to the mven-
tion connected to a binocular barrel.

FIG. 5 shows an elevational view according to the mnven-
fion bemng 1implemented to a microscope.

FIG. 6 shows another elevational view according to the
invention being implemented to a microscope.

FIG. 7 shows another elevational view according to the
invention being implemented to a microscope.

FIG. 8 shows a sectional view according to the invention
being implemented to a microscope.

FIG. 9 shows another sectional view according to the
invention being implemented to a microscope.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

To achieve the above objects, the device capable of
exchanging 1mage projection directions in accordance with
the 1nvention comprises:

an mner body 10 consisted of a right and a left housings
12 and 14, an internal reflector 13 having adjustable
angles and a horizontal light permeation aperture 135

which are disposed 1n the inner body 10 (as shown in
FIGS. 1 and 2); characterized in that:

an accommodation tube 16 formed at the rear of the inner
body 10 and an upper light permeation aperture 161
formed at the top of the accommodation tube 16;

an outer accommodation barrel 20 disposed with at least
two connection openings 22, 24 and 26 at the outer
periphery thereof; and

an 1nner accommodation barrel 30 disposed with a long
orifice 32 and an outer connection opening 34, and 1s
further flexibly connected into the outer accommoda-
tion barrel 20 and fixed around the accommodation
tube 16, wherein the long orifice 32 corresponds to the
upper light permeation aperture 161 for forming a path

for light beams (as shown in FIG. 3).

In accordance with the aforesaid characteristics, the outer
periphery of outer accommodation barrel 20 1s provided
with a plurality of equidistant cavities 23, the inner wall
surface of an outer ring 33 located 1n the inner accommo-
dation barrel 20 1s provided with a recess 331 for placing a
spring 332 and a roller 333 that can be flexibly tugged into
the cavities 23, and one of the plurality of connection
openings 22, 24 and 26 1s positioned to correspond in
communication with the long orifice 32 and the upper light
permeation aperture 161.

In accordance with the aforesaid characteristics, the plu-
rality of connection openings 22, 24 and 26 at the outer
accommodation barrel 20 are connected to binocular con-
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nection barrels 41, 42 and 43 having various magnifications,
the connection opening 34 of the inner accommodation
barrel 30 1s connected to a single binocular connection barrel
45, and the horizontal light permeation aperture 15 at the
inner body 10 is connected to the binocular barrel 44 (as
shown in FIG. 3).

In accordance with the aforesaid characteristics, out of the
plurality of connection openings 22, 24 and 26 of the outer
accommodation barrel, the connection opening 22 1s selec-
fively connected to a semi-transparent ground glass 51, and
the connection opening 24 1s disposed and connected to a
transparent lens 52 having a magnification. The inner
accommodation barrel 61 1s connected to an outer reflector
60 having an 1nner surface as a mirror lens, and 1s connected
and fastened into the other connection opening 26 (as shown
in FIG. 8 and FIG. 9).

In accordance with the aforesaid characteristics, the sur-
face of the accommodation tube 16 of the inner body 10 1s
provided with protruding portions 162 for insertting, the
surface of the mner accommodation barrel 30 1s provided
with grooves 35, and the protruding portions 162 are

inserted 1nto the grooves 35 to connect the mmner accommo-
dation barrel 30 and the inner body 10 (as shown in FIG. 8

and FIG. 9).
To better understand the mvention, detailed descriptions
shall be given with the accompanying drawings hereunder.

1. Referring to FIGS. 1 and 2, the main features of the
invention are that circular motions of the outer accom-
modation barrel 20 are performed around the arched
surface of the inner accommodation barrel 30, and the
inner accommodation barrel 30 1s connected and fas-
tened for acting upon the outer accommodation barrel
20 using the grooves 35 and the protruding portions
162 while being fixed to the mner body 10. Referring
to FIG. 3, when the roller 333 having elasticity rolls 1n
contact with the outer wall surface 231 of the outer
accommodation barrel 20, the roller 333 shows a con-
tracted status while being located in the recess 331.
When the roller 333 corresponds with and rolls at the
cavity 23, 1t 1s fitted 1nto the cavity 23 due to the tension
of the spring 332 acted upon the roller 333, and thus the
outer accommodation barrel 20 1s positioned at the
arched surface of the inner accommodation barrel 30.
In a preferred embodiment according to the invention,
at the outer wall surface 231 1s provided with three
cequidistant cavities 23. Whereas one of the cavities 23
positions with the roller 333, one of the three connec-
tion openings 22, 24 and 26 1s also positioned to
correspond to the long orifice 32 and the upper light
permeation aperture 161 for forming a path for light
beams.

As shown 1n FIGS. 2 and 3, the plurality of connection
openings 22, 24 and 26 are simultaneously inserted and fixed
with the binocular connection barrels 41, 42 and 43 having
various magnifications, wherein one binocular connection
barrel 41 corresponds to the long orifice 32 and the upper
light permeation aperture 161 for forming a path for light
beams. The light permeation aperture 15 1s connected to a
binocular barrel 44 (as shown in FIG. 4), and an internal
reflector 13 1s disposed at the interior of the mner body 10.
The connection relationship and the techniques of angle
adjustment of the mternal reflector 13 and the mner body 10
are the disclosed 1n the mventor’s U.S. patent application
Ser. No. 10/114,096 and therefore shall not be unnecessarily
described. The difference 1s that when the internal reflector
13 1s rotated to a dead spot by an adjustment button 70, an
angle 0 of the internal reflector 13 located within the 1nner
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body 10 approaches 45°. Through the light permeation
aperture 15, light beams of an 1mage are directed into the
binocular barrel 44 onto the mternal reflector 13 that further
refracts the light beams of the image, such that the light
beams of the image take exit through the upper light
permeation aperture 161, the long orifice 32 and the bin-
ocular connection barrel 41 1n sequence, thereby viewing the
image using the binocular connection barrel 41. When the
user wishes to adjust the size of the 1image or the viewing
range, the outer accommodation barrel 20 1s similarly
rotated and positioned as the aforesaid description, and the
binocular connection barrel 42 or the binocular connection
barrel 43 having another magnification subsequently corre-
sponds to the long orifice 32 and the upper light permeation
aperture 161, thereby enabling the user to view the 1image
with different sizes and viewing ranges using the binocular
connection barrel 42 or the binocular connection barrel 43.

It 1s to be noted that, the outer connection opening 34 1s
connected to another binocular connection barrel 45, and so
when the internal reflector 13 1s adjusted as horizontal in
direction with no tilted angle, the 1inner reflector 13 becomes
nonfunctional. The light beams of an 1image caught by the
binocular connection barrel 44 are passed through the light
permeation aperture 15 and the outer connection opening 34,
and at this point, the binocular connection barrel 45 being,
employed by the user functions as the prior art. However,
when the horizontal binocular connection barrel 45 1s 1n use,
the other vertical binocular connection barrels 41, 42 and 43
are closed by a cover 40 (as shown in FIG. 2), so as to have
the light beams of the 1mage take exit through the binocular
connection barrel 50 as m the prior art.

Therefore, when the binocular according to the invention
1s 1n use, and more particularly, when the user employs
binocular connection barrels having various magnifications,
it 1s unnecessary to dismantle and assemble binocular con-
nection barrels having various magnifications because only
the outer accommodation barrel 20 needs to be rotated for
positioning 1n order to achieve the purpose of using binocu-
lar connection barrels 41, 42 and 43 having different mag-
nifications.

2. Reterring to FIG. 1 and FIG. 5, the device 1n accor-
dance with the invention may also be applied to a
microscope 80. The light permeation aperture 15 1s
connected to a microscope barrel 82, the outer connec-
tion opening 34 1s connected to a binocular connection
barrel 46, and the internal reflector 13 1s adjusted and
positioned at an angle of 45°. The plurality of connec-
tion openings 22, 24 and 26 are disposed and connected
with a semi-transparent ground glass 51 a transparent
lens 52 and an outer reflector 60, respectively. The
microscope barrel 82 may then enlarge with respect to
a micro object 90, and the light formed by a lamp 85
which 1s used for refracting the light beams of the
image of the micro object 90 by the internal reflector
13. The light beams subsequently take exit through the
upper light permeation aperture 161 and the long orifice
32, thus transmitting the light beams of the 1mage to
one of the plurality of connection openings 22, 24 and
26. For cases where the connection opening 22 corre-
sponds to the upper light permeation aperture 161 and
the long orifice 32, the semi-transparent ground glass
51 forms a screen for displaying the enlarged 1mage of
the micro object 90 after the light beams of the image
are refracted by the inner reflector 13 (as shown in FIG.
5 and FIG. 8). For cases where the connection opening
24 15 adjusted to correspond to the upper light perme-
ation aperture 161 and the long orifice 32, the enlarged
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image of the micro object 90 takes exit through the
transparent lens 52 after the light beams of the 1mage
are refracted by the mternal reflector 13. The directed
image 1s projected onto a vertical wall W, and therefore
the enlarged 1mage of the micro object 90 may be
displayed onto the vertical wall W. Referring to FIG. 9,
for case where the connection opening 26 corresponds
to the upper light permeation aperture 161 and the long
orifice 32, the light beams of the image are directed
onto the mirror plane 62 of the outer reflector 60 after
being refracted by the mnner reflector 13. Because the
outer reflector 60 rotates tightly regarding a bolt 66 as
the rotation axis thereof, by adjusting the tilted angle of
the outer reflector 60 may position the mirror plane 62
at an appropriate angle, so as to accurately refract the
light beams of a caught 1mage onto a horizontal table
surface.

When the inner reflector 13 1s adjusted as being a hori-
zontal plane having no refraction effects, the micro-
scope 1s restored to function as a prior art; that 1s, the
image of the micro object 90 may be view by the eyes
of the user through the binocular connection barrel 46
(as shown 1n FIG. 7).

It 1s of course to be understood that the embodiment
described herein 1s merely 1llustrative of the principles of the
invention and that a wide variety of modifications thereto
may be eflected by persons skilled in the art without
departing from the spirit and scope of the mmvention as set
forth 1n the following claims.

What 1s claimed 1s:

1. A device capable of exchanging 1mage projection
directions comprising:;

an 1nner body consisted of a right and a left housings, an
internal reflector having adjustable angles disposed 1n
the inner body, and a horizontal light permeation aper-
ture; 1S characterized that:

an accommodation tube formed at the rear of the inner
body and an upper light permeation aperture formed at
the top of the accommodation tube;

an outer accommodation barrel disposed with at least two
connection openings at the outer periphery thereof;
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an mner accommodation barrel disposed with a long
orifice and an outer connection opening at the outer
periphery thereof, and 1s further flexibly connected 1nto
the outer accommodation barrel and fixed around the
accommodation tube, wherein the long orifice corre-
sponds to the upper light permeation aperture for
forming a path for light beams, and

wherein the surface of the accommodation tube of the
inner body 1s provided with protruding portions for
tugeing, the surface of the inner accommodation barrel
1s provided with grooves, and the protruding portions
are tugged mnto the grooves to connect the nner accom-
modation barrel to the mner body.

2. A device capable of exchanging image projection
directions 1n accordance with claim 1, wherein the outer
periphery of outer accommodation barrel 1s provided with a
plurality of equidistant cavities; and the mner wall surface of
an outer ring located in the inner accommodation barrel 1s
provided with a recess for placing a spring and a roller that
can be flexibly tugged into the cavities, and one of the
plurality of connection openings 1s positioned to correspond
in communication with the long orifice and the upper light
permeation aperture.

3. A device capable of exchanging i1mage projection
directions 1n accordance with claim 1, wherein the plurality
of connection openings at the outer accommodation barrel
are connected to binocular connection barrels having various
magnifications; the connection opening of the inner accom-
modation barrel 1s connected to a single binocular connec-
tion barrel; and the horizontal light permeation aperture at
the 1nner body 1s connected to the binocular barrel.

4. A device capable of exchanging i1mage projection
directions 1n accordance with claim 1, wherein one of the
plurality of connection openings of the outer accommoda-
tion barrel 1s connected to a semi-transparent ground glass,
and another connection opening 1s disposed and connected
to a transparent lens having a magnification; and the 1nner
accommodation barrel 1s connected to an outer reflector
having an inner surface as a mirror lens, and 1s connected
and fastened into the other connection opening.
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